Apoptosis in atrophic skeletal muscle induced by brachial plexus injury in rats.
Skeletal muscle atrophy induced by denervation is associated with apoptosis. This study was undertaken to determine the role of apoptosis and the expression of apoptosis-associated genes in rat skeletal muscle made atrophic by brachial plexus injury, and to study the apoptotic signal transduction pathway. An animal model of skeletal muscle atrophy was established in rats by severing the brachial plexus of one forelimb. Apoptosis of muscle cells was investigated with terminal deoxynucleotidyl transferase-mediated deoxyuridine triphosphate end labeling, flow cytometry, deoxyribonucleic acid (DNA) electrophoresis, and electron microscopy. The apoptosis-associated genes Fas, FADD, Caspase 8, c-myc, p53, and Bcl-2 were detected by immunohistochemistry and Northern blot. By terminal deoxynucleotidyl transferase-mediated deoxyuridine triphosphate end labeling and flow cytometry we found that the percentage of apoptotic muscle cells was higher in atrophic than in healthy skeletal muscle (p < 0.05). DNA laddering could be seen in gel electrophoresis of DNA from atrophic muscle. By electron microscopy, we observed morphologic change of early apoptosis, such as aggregation of chromosomes, expansion of nucleic cistern, and contraction of the nucleus. Using immunohistochemistry, we determined that in atrophic muscle Fas, FADD, and Caspase-8 genes were highly expressed, whereas Bcl-2 was poorly expressed (p < 0.01). However, we did not detect a change in the expression of p53 or c-myc genes. Northern blots indicated that Fas messenger ribonucleic acid was higher and Bcl-2 messenger ribonucleic acid was lower in atrophic than in healthy muscle (p < 0.01). There are many more apoptotic cells in muscle atrophied as a result of brachial plexus injury than in healthy muscle, and apoptosis plays an important role in the pathogenesis of atrophy. The apoptotic signal may be transmitted from Fas to FADD to Caspase-8, with a decrease in Bcl-2 expression aggravating the process.